Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 1 1-232037 

(43)Date of publication of application : 27.08.1999 



(51)Int.CI. 



G06F 3/06 
G06F 12/08 



(21) Application number 

(22) Date of filing : 



10-028079 
10.02.1998 



(71) Applicant 

(72) Inventor : 



HITACHI LTD 

SUGIYAMA TOSHIO 
YANO YOSHIHIKO 
NAKAMURA TOSHIYUKI 
ONO SEIJI 



(54) MAGNETIC DISK DEVICE HAVING DISK CACHE WRITE FUNCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To attain the decrease of 
frequency disabling write cache performance because of 
buffer empty wait and the improvement of performance 
through a method for temporarily and sequentially writing 
write data into a saving area provided on a disk ^ w 

corresponding to write commands continuously issued by ^ 
random access. 

SOLUTION: The continuous write to positions 21, 22 and 23 
on a recording medium is temporarily and sequentially 
performed into the saving area shown by 20. When there is 
no host access, the data written in the saving area are 
returned to the positions 21, 22 and 23. Since the write end 
of write data to the saving area corresponding to the write 
command continuously issued by the random access 
becomes the end of write to the host requested position, 
seeking from the position 21 to 22 and from 22 to 23 on the 
disk is not required and a buffer can be made empty 
speedily just for that time. 



, z.1 -~\ 



■mm 



-.±1: 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 



http://wwl9.ipdl.ncipi.go.jp/PAl/result/detail/main/wAAAFmaG2© 3/28/2006 



Searching PAJ Page 2 of 2 

if 1 t 

[Date of registration] 

[Number of appeal against examiners decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://wwwl 9.ipdl.ncipi.go.jp/PA 1 /result/detail/main/wAAAFmaG2fDA4 1 1 23203 7P 1 .htm 3/28/2006 



JP,11-232037,A [CLAIMS] Pa 

r 

* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. " 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The data which have the function which carries out a light to the evacuation area which 
prepared light data on the disk temporarily to the light command by which continuation issue is carried 
out by random access sequentially, and carried out the light to evacuation area are a magnetic disk drive 
characterized by having the function which carries out a light in a host demand location when there is no 
access request from a host. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention aims at the compaction and the improvement in the engine 
performance of write-in time amount in up to the disk in the light command by which continuation issue 
is carried out by random access. Therefore, it is used for the magnetic disk drive which these accesses 
generate. 
[0002] 

[Description of the Prior Art] When receipt of the light requested data to a buffer is completed to a light 
command, a command is ended, and the light engine performance is raised in the magnetic disk drive 
using the write cache function to write in on a disk later, time amount, i.e., the write-in time amount to a 
disk, until a write cache functions to the light command by which continuation generating is carried out 
by the sequential access or random access and the processing is made as for an opening to a buffer - 
already — **** — it becomes effective. 

[0003] In this invention, the evacuation area prepared on the disk for improvement in the engine 
performance is used. By JP,5- 189863, A, when the abnormalities (hits) of a supply power source arise 
before writing the data in a data buffer in a recording apparatus, although the applications of saving the 
data in a data buffer to the evacuation area prepared on the disk differ, the attempt in which evacuation 
area is used is shown. Moreover, although mnemonic names differ, it uses in order to evacuate the data 
which prepared the level 2 cache field and overflowed with JP,6-348597,A from the cache on the disk. 
When data overflow from cache memory, the sequential light of the data is carried out to a level 2 cache 
field, and the engine performance is raised using a cache and a level 2 cache. 
[0004] 

[Problem(s) to be Solved by the Invention] In small disk units, such as a 2.5 inch disk, since the buffer 
capacity as a cache in a disk unit is small, the frequency where a buffer fills is expected to be quite high, 
although it is dependent on host's class etc. When continuation issue of the light command is carried out 
by random access and the buffer in a disk unit fills, the following light command cannot be received 
until an opening arises in a buffer by the writing of a up to [ a disk ]. Since time amount until an opening 
is made to a buffer is accompanied by head migration in the purpose location between commands in 
random access, it becomes long compared with a sequential access. 

[0005] When a level 2 cache is used for evacuation of the data judged that the cache control in JP,6- 
348597, A is the most suitable for ******i ng when cache memory is full or a cache hit is carried out by 
the level 2 cache, it is processing returning the data to a cache etc. It is thought that they have various 
patterns since the data evacuated to a level 2 cache overflowed from the cache. Therefore, it is also 
considered that the engine performance deteriorates depending on evacuation data. In this invention, 
command processing using evacuation area is performed to the pattern considered for time amount until 
an opening is made to a buffer to be the longest, i.e., the light command by which continuation issue is 
carried out by random access. 

[0006] This invention is restricted to the time when continuation issue of the light command is carried 
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out by random access, carries out the light of the data to evacuation area sequentially, reduces the 
overheads of head migration in the purpose location, and raises the engine performance 
[0007] 

[Means for Solving the Problem] The function which carries out the light of the data to which it was 
made to evacuate when there was no access request from the area and the host for evacuating 
temporarily the function in which a light command carries out the light of the light data sequentially on 
a disk to the light command by which continuation issue is carried out by the function judge whether 
continuation issue was carried out, and random access, by random access for this invention 
implementation, and its data on a disk to a host demand location prepares. Carrying out the light of the 
data to a host demand location, when there is no access request from a host has the effectiveness make it 
existence of evacuation area not be in sight of a host. Although the host has not done a light to the 
location actually demanded according to this effectiveness, since he judges that the light to a disk top 
was completed, a twist can begin to burn the following light command. 

[0008] By applying the method proposed by this invention to a magnetic disk drive, the frequency which 
will not carry out a write cache function by the waiting for a buffer opening decreases, and the 
improvement in the engine performance to the light command by which continuation issue is carried out 
by random access is attained. 
[0009] 

[Embodiment of the Invention] The flow chart of the example in this invention is shown in drawing 1 . 
It supposes that the light command was continuously published from the host as an example of this 
invention, and explains based on drawing 1 . 

[0010] A current command is compared with the command in front of one in judgment 1 . Here, in order 
to assume that the light command was published continuously, judgment 2 is carried out next. ' 
[001 1] In judgment 2, the cylinder of the termination location of the light command in front of one and 
the starting position of the light command of KARENTO, a head, and a sector are measured, and it 
judges whether an access pattern is random. When it is random access, a current command is written in 
the location which becomes sequential with a front command in the evacuation area prepared on the disk 
(processing 3). At this time, information, such as a cylinder which the host demanded, a head, a sector, 
and the block count, is stored in the table for the evacuation area management on a disk controller. The 
information memorized by the table takes the format for which it opted using the information collected 
from the disk controller etc., and when reading the data of evacuation area later, and when carrying out 
the light of the data to the location which the host demanded, it is referred to. A pointer for processing 4 
to show the start location of evacuation area is updated after write-in termination of data. The light 
starting position to evacuation area is determined by this pointer, and a pointer moves so that the light to 
evacuation area may always become sequential. 

[0012] Next, judgment 5 is carried out in order to do the activity which returns the data contained in 
evacuation area to an original location. If it is not [ host / be / it ] under access, the pointer which leads 
the data of evacuation area and is used in evacuation (processing 6) area will be returned (processing 7). 
The led data are written in the host demand location deduced from the evacuation area managed table 
(processing 8). Finally, data are seen whether remain in evacuation area (judgment 9). If it remains, five 
or less-judgment processing will be repeated. 

[0013] Next, what expressed the example of this invention in visible is shown in drawing 2 . A light 
command is continuously published from a host in the locations 21, 22, and 23 on a record medium. 
Since locations 21, 22, and 23 are random physical relationship, they serve as head migration in each 
location, and a repeat of data writing in the usual actuation. By this invention, data are sequentially 
written in the evacuation area shown by the dotted line of 20 in a format as shown in drawing. Pointer A 
expresses a light starting position and the location where the light to evacuation area becomes always 
sequential is shown here. In drawing, Pointer A becomes a location 25 by the light (light to location 21) 
termination to one-eyed evacuation area. Pointer A becomes a location 26 by the next light (light to 
location 22) termination. If the data of evacuation area are returned to a location 22 at this time, Pointer 
A will return to a location 25. 
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[0014] The data written to evacuation area are returned to a host demand location (location of 21, 22, 
and 23), when the location on a record medium is deduced with reference to an evacuation area managed 
table and there is no host access. 

[0015] In this invention, it has semantics equivalent to termination of the writing to termination of the 
writing to evacuation area, i.e., a host demand location. Although the writing of a up to [ a disk ] will be 
completed for the first time through the seek operation to the purpose location if it is the light of random 
access, in this invention, it will be made as for an opening to the buffer to bum by the amount of [ of 
migration of the head from a location 21 to a location 22, and the head from a location 22 to a location 
23 ] transit time, and the frequency where a write cache stops functioning by the waiting for a buffer 
opening decreases. 
[0016] 

[Effect of the Invention] In this invention, by using evacuation area to the light command by which 
continuation issue is carried out by random access, the frequency where a write cache stops functioning 
by the waiting for a buffer opening decreases, and the engine performance improves. 



[Translation done.] 
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